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1
BARCODE SCANNER ILLUMINATION

BACKGROUND

Service terminals have become ubiquitous within the
retail environment. At the retail level, service terminals can
include self-service terminals (SST) and cashier service
terminals. Service terminals allow customers to quickly

checkout by allowing the customer or a cashier to scan 1tems
having a barcode. The 1tems are scanned by moving 1tems
quickly over a scanner.

SUMMARY

Disclosed 1s a barcode scanner. The barcode scanner can
include a scanning tower and a first reflector. The scanning
tower can define a scanning window. The first reflector can
be located within the scanning tower proximate an 1llumi-
nation source. The first reflector can be configured to redi-
rect light towards into a scanning volume.

BRIEF DESCRIPTION OF THE FIGURES

The above-mentioned and other features and advantages
disclosed herein, and the manner of attaining them, will
become more apparent and the disclosure 1tself will be better
understood by reference to the following description of
embodiments taken in conjunction with the accompanying
drawings, wherein:

FIG. 1 shows a perspective view ol a service terminal
according to an example embodiment;

FIGS. 2A and 2B show a barcode scanner according to an
example embodiment; and

FIG. 3 shows an illumination source according to an
example embodiment.

Corresponding reference characters indicate correspond-
ing parts throughout the several views. The exemplifications
set out herein illustrate embodiments, and such examples are
not to be construed as limiting the scope of the appended
claims 1n any manner.

DETAILED DESCRIPTION

The following detailed description refers to the accom-
panying drawings. Wherever possible, the same reference
numbers are used in the drawings and the following descrip-
tion to refer to the same or similar elements. While embodi-
ments and examples are described, modifications, adapta-
tions, and other implementations are possible. For example,
substitutions, additions, or modifications may be made to the
clements and stages illustrated in the drawings, and the
systems and methods described herein may be modified by
substituting, reordering, or adding stages to the disclosed
methods or elements to the discloses systems. Accordingly,
the following detailed description does not limit the disclo-
sure. Instead, the proper scope of any invention disclosed
herein 1s defined by the appended claims.

Barcode scanners are used to increase productivity by
allowing people to move 1tems proximate a scanning coms-
ponent of the barcode scanners. The barcode scanners can
use a light source that can produce a strobe light. The strobe
light can cause a barcode to appear motionless to the
scanning component as the item passes the scanning com-
ponent. However, the strobe light can irritate a user and
cause eye latigue.

To combat fatigue and to soften the light, a reflector can
be used redirect a bright light 1n a fashion that does not
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2

appear as bright to the user. The reflector can also include
diffusors that can collimate to light. Collimated light can
climinate errant light that may impact a user’s eyes and
cause fatigue. Disclosed herein are examples of barcode
scanners that incorporate reflectors to eliminate hot spots
and reduce eye fatigue. These and other embodiments are
described 1n greater detail herein with reference to the
figures.

Turning now to the figures, FIG. 1 1s a block perspective
diagram of a service terminal 100 that includes a housing
110 supporting a barcode scanner indicated generally at 115.
Housing 110 may have a rack like structure and may contain
circuitry to provide power, processing, card reading, and
other functions. In various embodiments, the barcode scan-
ner 115 may include a first scanning window 120 and a
second scanning window 121, and a display 125, which may
be a touchscreen display that may accept user input. The first
scanning window 120, as shown, may be parallel to a
working surface 127 of housing 110 and may to facilitate
scanning of products to be purchased. Working surface 127
may also be referred to as a top surface. The barcode scanner
115 may also include a card reader that may be used to
complete transactions. A marker device 130 may be used to
provide indicators to customers, such as via a light 135
having a color representative of a status of a lane that the
service terminal 100 1s servicing.

The service terminal 100 may be used 1n an assisted mode
where a cashier scans the customer’s products and performs
other checkout functions. Generally, cashiers may swipe an
item over the barcode scanner 115 and a barcode on the 1tem
can be read via a scanner located under the first scanning
window 120 or behind the second scanning window 121. As
described herein, as the item 1s being swiped over the
barcode scanner 115, the area proximate the first scanming
window 120 and the second scanning window 121 can be
1lluminated.

The 1llumination can be 1n the form of a strobe sequence.
For example, the strobe sequence can include lights that
flash 1n the range of about 60 Hz to about 250 Hz. For
instance, the illumination can be caused by light emitting
diodes (LEDs) flashing at 80 Hz. The strobe sequence can
cause the barcode on the i1tem to appear motionless to the
barcode scanner 115 even while the item 1s 1n motion.

Turning now to FIGS. 2A and 2B, FIGS. 2A and 2B show
the barcode scanner 115 according to an example embodi-
ment. The barcode scanner 115 can include a top plate 202,
a scanning tower 204, a first i1llumination source 206, a
second 1llumination source 208, a first scanner 210, and a
second scanner 212. In addition, the barcode scanner 115
can include more illumination source and scanning sources
than are shown 1 FIGS. 2A and 2B. The top plate 202 can
define the first scanning window 120. The scanning tower
204 can define the second scanning window 121. The second
scanning window 121 can be arranged at an angle to the top
plate 202. The top plate 202 and the scanning tower 204 can
be attached to a base 214.

During use, a user can swipe items across the top plate
202 and the first illumination source 206 and the second
illumination source 208 can project light across the top plate
202 in a strobe fashion. The light can be focused into a
volume 216 with which the barcode can travel and be seen
by the various scanners. The strobe light can cause a barcode
attached to an 1tem 1n motion proximate the first scanning
window 120 and the second scanning window 121 to appear
motionless to the first scanner 210 and the second scanner

212.
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FIG. 3 shows an illumination source 300 according to an
example embodiment. The illumination source 300 can be
the first 1llumination source 206 or the second illumination
source 208. As shown 1n FIG. 3, the 1llumination source 300
can include a housing 302, a retlector 304, a first film 306,
a second film 308, a difluser 310, a backing 312, and a light
emitting diode (LED) 314. The retlector 304 can be sized to
{1t within the housing 302. The first film 306, the second film
308, and the diffuser 310 can connect to the housing 302 or
the retlector 304.

The reflector 304 can include a reflective surface 316. The
reflective surtface 316 can be used to redirect light generated
by the LED 314. For example, the light generated by the
LED 314 can travel in a first direction. The first direction can
be, for example, parallel to the first scanning window 121 or
perpendicular to the top plate 202. The retlective surface 316
can redirect the light generated by the LED 314 1n a second
direction. For instance, the second direction can be, for
example, perpendicular to the scanning window 121 or
parallel to the top plate 202. Stated another way, the reflec-
tive surface 316 can redirect the light generated the LED 314
so as to 1lluminate the area above the first scanning window
120 and near the second scanning window 121.

The first film 306 and the second film 308 can be used to
generate collimated light. For example, the first film 306 can
be used to create a vertically oriented light and the second
film 308 can be used to create a horizontally oriented light.
By having the vertically and horizontally oriented light,
errant light can be reduced. By reducing the errant light,
cyestrain and other fatigue caused by the light can be
minimized.

The first film 306 and the second film 308 can be
brightness enhancing films, one vertically oriented and one
horizontally oriented. The first film 306 and the second film
308 can reject light back into the scanning tower 204 that
does not exit at a specific angle, such as 90 degrees, to the
first scanning window 121. This serves to collimate the light.

The films can also be arranged parallel to the second
scanning window 121. For example, the 1llumination source
300 can be located within the scanning tower 204. The films
306 and 308 and the lens 310 can be arranged such that the
films 306 and 308 and the lens 310 are parallel to the first
scanning window 121 or perpendicular to the top plate 202.

The diffuser 310 can be placed over the films to protect
the films and to further diffuse the light to further reduce
eyestrain and other fatigue. For example, the diffuser 310
can protect the films from scratches, cracks, etc. as well as
protect against dust. In addition, the diffuser 310 and one or
more of the films can be combined. For example, a first side
of the lens 310 can have a first coating and a second side of
the lens 310 can have a second coating.

The LED 314 can be a chip on board LED that emaits light
in a strobe sequence. The strobe sequence can range from
about 60 Hz to about 250 Hz. For example, the LED 314 can
emit light with a brightness of about 1200 lumens at 80 Hz.
Using the LED 314 and the reflector 304 can be used to
climinate LED hotspots. When assembled, the LED 314 can
be secured to the base 214 or to the housing 302 via screws
or adhesives. Stated another way, as disclosed herein, a high
intensity point light source to be spread out uniformly 1n a
small package.

The housing 302 can be connected to the base 214 or to
the scanning tower 204. For example, the housing 302 can
include a groove 320 or other structure that can be used to
attach the housing to the scanming tower 204. In addition, the
screws can pass through a portion of the base 214 and the

LED 314 into the housing 302.
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It will be readily understood to those skilled in the art that
various other changes 1n the details, matenal, and arrange-
ments ol the parts and method stages which have been
described and illustrated 1n order to explain the nature of the
inventive subject matter may be made without departing
from the principles and scope of the mnventive subject matter
as expressed in the subjoined claims.

What 1s claimed 1s:

1. A barcode scanner comprising:

a scanning tower defining a scanning window having a

first vertical side and a second vertical side;

a first housing located within the scanning tower and
proximate the first vertical side of the scanning win-
dow:

a second housing located within the scanning tower and
proximate the second vertical side of the scanning
window:

a first 1llumination source connected to a bottom portion
of the first housing;

a second illumination source connected to a bottom
portion of the second housing;

a first retlector located within the first housing and proxi-
mate the first 1llumination source, the first reflector
configured to redirect light into a scanning volume; and

a second retlector located within the second housing and
proximate the second illumination source, the second
reflector configured to redirect light into the scanning
volume.

2. The barcode scanner of claim 1, wherein redirecting the
light includes redirecting the light parallel to a top plate
located proximate the scanning tower and beneath the scan-
ning volume.

3. The barcode scanner of claim 1, further comprising:

a first film arranged parallel to the scanning window and
connected to the first housing; and

a second film arranged parallel to the scanning window
and connected to the second housing.

4. The barcode scanner of claim 3, further comprising:

a third film arranged parallel to the first film, the first film
and the third film creating a first collimated light; and

a Tourth film arranged parallel to the second film, the third
film and the fourth film creating a second collimated
light.

5. The barcode scanner of claim 1, further comprising a
chip on board light emitting diode configured to generate the
light, the light having a strobe sequence.

6. The barcode scanner of claim 5, wherein the strobe
sequence ranges from about 80 Hz to about 250 Hz.

7. A barcode scanner comprising;:

a top plate having a surface, the surface defining a first

scanning window;

a scanning tower, the scanning tower defining a second
scanning window arranged at an angle to the top plate,
the second scanning window having a first vertical edge
and a second vertical edge;

a first housing located within the scanning tower and
proximate the first vertical edge of the second scanning
window, the first housing including a first reflective
surface arranged to redirect light traveling in a first
direction to a second direction, the second direction
being through the second scanning window and
towards the first scanning window;

a second housing located within the scanning tower and
proximate the second vertical edge of the second scan-
ning window, the second housing including a second
reflective surface arranged to redirect light traveling in
the direction to the second direction;
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a first 1llumination source located adjacent the first reflec-
tive surface and connected to the first housing at a
bottom portion of the first housing, the first 1llumina-
tion source for creating the light traveling 1n the first
direction; and

a second 1llumination source located adjacent the second
reflective surface and connected to the second housing
at a bottom portion of the second housing, the second
illumination source for creating the light traveling 1n
the first direction.

8. The barcode scanner of claim 7, wherein the first

direction 1s perpendicular to the top plate.

9. The barcode scanner of claim 7, further comprising:

a third film arranged parallel to the first film, the first film
and the third film creating a first collimated light
traveling 1n the second direction; and

a fourth film arranged parallel to the second film, the
second film and the fourth film creating a second
collimated light traveling in the second direction.

10. The barcode scanner of claim 7, wherein the first
illumination source has a strobe sequence that ranges from
about 80 Hz to about 250 Hz.

11. The barcode scanner of claim 7, wherein the 1llumi-
nation source includes a chip on board light emitting diode.

12. A service terminal comprising:

a first scanner;

a top plate having a surface, the surface defiming a first
scanning window located above the first scanner;

a second scanner located within a scanning tower, the
scanning tower defining a second scanning window
arranged at an angle to the top plate, the second
scanning window having a first vertical edge and a
second vertical edge;

a first light source;

a second light source;

a first housing located within the scanning tower and
adjacent the first vertical edge of the second scanning
window, the first housing connected to the first light
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source and including a first reflective element in contact
three interior sides of the first housing, the first light
source connected to a bottom portion of the first
housing and operable to emit light 1n a first direction,
the first reflective element arranged to redirect the light
traveling 1n the first direction to a second direction, the
second direction being through the second scanning
window and towards the first scanming window; and
a sound housing located within the scanning tower and
adjacent the second vertical edge of the second scan-
ning window, the second housing connected to the
second light source and including a second retflective
clement 1n contact three interior sides of the second
housing, the second light source connected to a bottom
of the second housing and operable to emait light in the
first direction, the second reflective surface arranged to
redirect the light traveling 1n the first direction to the
second direction.
13. The barcode scanner of claim 12, wherein the first
direction 1s perpendicular to the top plate.
14. The barcode scanner of claim 12, further comprising:
a first film arranged perpendicular to the second direction
and connected to the first housing; and
a second f1lm arranged perpendicular to the second direc-
tion and connected to the second housing.
15. The barcode scanner of claim 14, further comprising;:
a third film arranged parallel to the first film, the first {ilm
and the third film creating a first collimated light
traveling 1n the second direction; and
a fourth film arranged parallel to the second film, the
second film and the fourth film creating a second
collimated light traveling in the second direction.
16. The barcode scanner of claim 12, wherein the first
light source and the second light source each includes a chip
on board light emitting diode and the light 1s emitted 1n a

strobe sequence that ranges from about 80 Hz to about 120
Hz.
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